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(54) [mm&m #ik»i%mwimtmM,ni%m&m<Dmmrtm&£mmmmmwLm<D&m&tt 



(57) imm) 

0. 5nm~3 0 0 nmffli*$MlA$X/t 7 ^U 
lC*ilS^ 5 ~ 5 0 a t . %, ^JSjgS^'O . 01- 

3 5 a t . %<D^m^mmB zmfcrnmrnmAe) 2 
~ioo om^Miiicm-r-So 




( 2 

I 

[4*frlji*©3Sffl] 

IffiXmil IMSOltcMbtKf 0. 5nm~ 
30 0 nm©ft**SMAt. 5at.%~5 0at. 
%©*$i0. 01at.%~3 5at.%OiMi;fi 

[»*JI2] *ttS»_htCJ£fi£L;fcV. Cr, Fe, 
Co. Hf, Ni, Cu, Zr. Nb, Ta, Mo. 
W. Pd. Pt. Ti. Al, Pb©rt-0£{±CD^I 10 
?iM&*)fzZ>mmo. 5nm~3 0nm©MI^ii 

L*fcffilJ9 0. 5 nm~3 0 0 nm©il7k^*MAi:. 
5at.%~50at.%O*$i0. 01at.%~3 
5 a t . %©«^&i&Mffl^M7C^*^*-IKiW^** 
sStpmffilACD 2 fg~ 1 0 0 0 D i^i^fiA© 

_h CJgfijt $ nfc^7k^*W B J: D & C tL £ 4$tt <h T 

[»*^3] ^«»®itffl^m7C^V. Cr. Z 
., r , Nb, Ta, Mo, W, Pd, P t T i . A 1 . 20 
Pb, S i©Ufn^t$l.f^^gi[i:t5i*]|l$ 

[W*«4] mttS<D±\Z. mmo. 5nm~300 
n rrKDm^m^mm A £ 7 -i )15> — h* t) V — K H 

T0fi£U 5 a t.%~5 0 a t.%©7KiiO, Ola 
t . %~ 3 5 a t . %0>*J*ffftttMJH&MTC*£$*l£ 

J*#te**ifc*lltA©2tt~i o o o 

[W*3S5] *WS©JtlC, V, Cr. Fe. Co. 
Hf. Ni. Cu, Zr. Nb, Ta, Mo, W, P 
d, Pt. Ti. Al. P b©rt-0«±O^S5c^«fc 
Ofc-SflgJPO. 5 n m~ 3 0 n mOiH^SHttil 
tftfcftJI&gJftU -e<D.kldRJ* 0 . 5nm~3 0 0 n 

5a t.%~5 0a t.%O*ft0. Ola 
t.X~3 5 a t.XO*»«»e«ffl^JR7C****Bt 40 
JIWfc**lfc*J«A©2«~l 0 0 offirc»****« 
SW)tB*it*3ft|Si3|litACD±lcCVDtt*fc«Jll^7- 

mimei mwMMnm&mTtmtfv . cr, z 

r. Nb. Ta. Mo, W, Pd, Pt, Ti, Al. 

Pb. s i wrtifr-Q&zm&mmtTzm&mi*. 
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SoT, mmo. 5 nm~3 0 0 nmOMiK^A 
<h. 5a t.SS~50a t.%©*itO. 01at.% 

~ 3 5 a t . %(DBmt&&mm&m7cm&'S?>-mm& 
*i7K^^A©2m~ i o o omx'&^Tkmmmm 

fctsT, V, Cr, Fe, Co, Hf, Ni. Cu, Z 
r. Nb. Ta. Mo, W, Pd. Pt. Ti. Al, 
P b<Dfo--Z>Ei±.<D&m5tm<iiOf3.Z>mmo. 5nm~ 

3 o nrrKD&mm&zwt&mptityimt. mmo. 5 

nm~3 0 0 nmOi*iMilAt, 5at.%~5 
Oat.%©*|tO. Ola t.%~35at.%CDi 
JS^S:fi«ffl^S7cm^#^«»7&^*l7K^^m^A© 2 

fg~l 0 0 0<&T&-5-^^^MB$:C:(DlIS-C«®{r 
Wo 

[»*JS9] «^^c<£Mffl^«7C^^V, Cr, Z 
r, Nb, Ta. Mo. W, Pd. Pt. Ti, Al, 

p b. s i <D^-ttifrT'&z>m&<&WLii-?%m&m7 m 

[0 0 0 1] 

ffiftffitt. H**H£. £194!iiKtRflEftJ:<Z>fe 

[0 0 0 2] [W8l©j£fg] *IMK$Sltt, ^ 
K?-f (DLC) . #-*>®HBS, 

a-C. a-C:H, i - C LhW£tlT^Z>Wi%:<D& 

[0 0 0 3] <B. ^**^mi«> -Ott*3R£^tt 

-5. cn«±iHcDIE^-e«^S;lCtta-C : H<h^$ 

DLC. a-C, a-C: 

H, i -Cfct'tlAoTt^-g.,, 

[0004] -^nttM^e<j{c7K*<&#tr*aK^^*^ 
^^^o#a«^^ffiiR^m-r. *aM^*^Mtt¥« 



( 3 

3 

[0005] t¥gkn-?&2>fr<z>mM,mme>£o?3.mg>m 
mx* (ch< . c 2 h 4 . •••) -e&a. mmiz*m& 

|jfC**£te:b&tM§^fc;&a. ^i!l@#£lim<!:f a^fc 

[0006] **«$&#aitttxtti!iti. mm&T'W- io 

*r*. S i e 9x/Yfe£¥*ft9XA0>XBfflZtt 
6#fcS$J8£»firrac:£a<T#a. Lft>L.£ftWtt0>f6 
iliLTttS i 0 2 tSi N&^flttlJfc'bflDitfPEIC* 

[0007] 7k.mz-s;ts#gkn&imwim\mmn&> & 

nTI^a^CDfc&a. 

[0 0 0 8] ****tr*liK«*tta»0»iaEj*ibT 
12. (CH 4 ) ^CD^ftzk^^fX^fflVifcy^ 

X7CVDS*. X/^y^3R*jSfe. ^t>yi/-f^> 

[0 0 0 9] U*»b***$tf#«KK*««»Ctt«7C 
ttfcfcjSM***. **£3T#att£t*ttllttt£&£<i!>£ 

UTfflv»sn*#K 

[0 0 10] «ffltc*aK«**U!lt«r»5tftft*** 

JLtiCfa. 40 

[ooi i] <a. m^.m^mm> <bo— 

■5£<!:>4«T*S. — ftWKDLC, #-#>B?K$l, a 
-C : H. i - CB^**K*«BSSSl,TH4. * 

[0 0 12] BJfcWKtt|ft***ttfcbT*Flf-.&* 
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[0 0 13] #ft««T*oT«SR^t«^6*ttt© 
&*1£t2At>0>T&S#<&ff#<5£t>. fflBftf a<D1?{£ 

[0 0 14] gift. ->'J3>. Gett£4&7C%tC*fcjB 

*W«^tfctJ4l!i7c*tt¥#lH : P Off » i&oT 

^IC&oTLSiS. 4 2(w©^^OT4»Mi 

[0015] v>#aK«**u*tt, 

Sfc*fc?fgfca/8i££J#fc;&:^. ICJI^fi&fefcgBacD&S**: 
fa. 

[0 0 16] *«K«*«gtfcf4fB#ttoft:v»<o«t^j« 
T> **Sfr*fcV»#aillB*a«Att^fe«i|M££ 

V»ttA*#W-T*6*3|tR*jKA) J i^Citn. 
[0 0 17] ***^rtr#»Kltt3MU»B*ty7XTC 

<b <o \zts. a #IRKt«KA £ftOT WH * ft 

&. ^nttSBcg* l < i&^a x w h* v- Hfttc 

A©!|$tt$— KJC LT^f . 
[0 0 18] 
[*1] 
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^ft*5g (C.H.) 
























fe9 



[0 0 19] <M. &mm> ^fEWC&l^T&JS 

[0020] <s. a*t> w&*MtfL-?z>mm£f3.2> 

[0 0 2 1] 

AV^SS i-?>GeWWJS i C. GeC&WB 
[0 0 2 2] (D#MBa6 4 - 7 9 3 7 2^- r#-#>® 



g^-?A (t i o ^^as^sgi^tiLfci, m. 

^iBOuifSS. XBMA>&M£$*3lMft*JftB- 

*««M-as»stv»3«ijftS'boT«r»*. crnstm* 
[0023] ®#i!¥5-2 02477^ mmmmm 

»«r»*>©'v.£JbtfT«fl><. ^Sr^^lCJitf^CltJCj; 
0 0 < C^T±tfoO^-r-5<i:3 0/imfcOli©#l 



7K*0?^ffi[B©c:tT*S. CltitefffliiMcB b S £(^5 
[0 0 2 4] <3)&l» 2000-128516 t{&mf£& 

20 >&bu «, tfxh>u>^ mm iic. 

3-&HDLCIH (teKsft^iitSSA) &y4)V?-Fjjy 

m&stsDLcm (^**K$iB) sy^x-TcvD 

JitC^*ifl^PStJKB£0;&T££<^T^3. SfcifccDi 
lETte. AS. BAS*5WiBAMSf*5, Ctltf 

m*mfommA&mmz&mistzmv)(D5&wi:&t>n 

30 -5. 

[0025] ^m<D9trfmmhVTm'biG.^'b(DX'& 

^Tl/^o (S#) fc, T i N, T i 

C. T i B 2 &i*£4>ISJf tbT&ffiU -^©iit;::/^ 

•5. 

40 [0 0 2 6] *£T3^©±fc. X$7-*j«»ifetC,fc 

ft iCct r> x^immm b -s t v» 5 ^sji 

-5= HMW^$nfc«$jfite*2WffiOT&-5„ 
[0 0 2 7] 
50 [*2] 
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&3fE0*<2> : #88 2000-128516 
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BR 












^XvCVD 


0.17^-0.34et% 


* mm 2 




0.8 ii m 


y- K 


Oat.% 


trail 












S K H 5 1 


4mm 







(&« + IWB=W. Nb, T i . Si) 

[0 0 2 8] ^Ctatt'Ctili^K^^S. 
l. -o(itf»I2 tLfc**iNK*J«ACDaiP*to. 

Jt£ 7 - ^ ifc * + y -< )V i? — k * y - H ft t - £ t> t ^bK 

0t«At a s^/srs \z \*mmm*frz> . 
[0029] 2. hv— -=>tes.M\z-£7kmfemmBtfi 20 

ti&mm&m, ^mmzmntzmnrnT-^^^h^t 

[0 0 3 0] 3. SSK-Sr**«*itB©**^MI 
0. 17~0. 3 4 a t. %<h(^-5<B;WiiT&-g>. 

[0 0 3 1] 4. «t*XfiiSlltAttIl7-BS 
[0 0 3 2] 

[»^*«**U«t5fr*«H] 2 £Lb©&*»»©» 

ZtlZo m*.t£i?9-*V>9t (ZnDTP) SrgsJjpbTc 
«»«!W8V»&ft*. utlttZn, P S^A/j£iHtlHfiTr 

TiH»»l«#*£ffi3J:3fcfc»). ft£5b#tjftfltl/&: 40 
[0 0 3 3] ttttL*»l/«*^»W*«ttft:dffc*^Tiai 

[0 0 3 4] t>5— OOW)Htt««ttSfflHfc*-&T* 
-5. 0c£»oT, ft* (C) JC«Zn^>P$r©*-r-2.tg 



<D±izm*umm&&j&-c i gtz^. ittt>fem&mmt& 
fflmih&^i&^Tmmzmtevtemn&tf&mmi- 

&m&mt&Tifr* *jB«umE««u<ra. £©=k 

tt©ffi&K:o^Ttt&frftffia*;fcsa>£» cnt^ViT 

ft&ffi&5&&-vm&fr^ft<D-v j ttiiz-z>\,*T\ l t.m'<fc 
too 

[0035] [9mms<i>. ®©mie£] Mt&ffiizv 
xmm\stz>b<D<Do*>, omrnm 6 4 - 7 9 3 7 2 

©#IM¥ 5-202477 #tt^7k*«*«B 

[0036] [ftfrsmaoma^ K*«-£«ftfr>D 

CDS^Srig^. &S7it5fi0l3f&Ad*O. 8«mfc^ 
TAW**. ^**«*RB*»1 AmTSoTlff 
-5, ^**»*iaB©*3Rfi*«0. 1 7~0. 34a 

[0 0 3 7] <5Ji:t^Tfe(3)Ol*©S]ilS7^M- 
*HBfc#8cfc «t 0 jk*^$lA(D^^$iK VTto 

-a, trx h>u >^©*&«> «i7km^m^A^«®t 

[0 0 3 8] 7*;i^-F*V-HffittLa*bfiflKBP« 
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M&&^ (0. 17~0. 34at.%) ©T'iSi& 
(0. 2) fc&ftlr». STAPHS- T'fcfSJB 

[0 0 3 9] JW^— H*V-Hft] X?S7-i7«[ 

+ 7 ^ )V* - K * y - H lei ^ T*S7K^^^M A 
SffilC^JSLfc©^®©^®-?*^. I^^ffeT^S 

^^M<^M<Da-*^*ft-cfi53x h&m<o #*© 

^&T'fc<mmtt&-?&Z>fr<E><3)\zmtircy<<)l'5>- 10 
H*V-KS*K»t4. tt*fl80H4IC<3K!>7<f 

[0 04 0] KS5=-ir WtrtaSlc-tJ-fey^SRWaWt 

fSi (*y-K) ±Dtt#Klllftfca5$H;:H:W-*. 

-5„ 7/- K«h-y-fey^CD*|Sltt9 0SfeUnTH5 t 20 
T /- Kilt-fey^cOfflCD 1 /4 R^JC^^T^SR© 
i /4 FWL&mzmm Lfcfi5#©v^ n/t-r^ * Ji/7 

[0041] -ry->yv-3 >t^y-h*cr»isfcit^te 
Sr*^txy-y*sca*fic:-r. y-£*fc*i;:«fcoTB# 30 

S <t ft 3 y y - h* t u y - h ©h (cifl^aji^ a* o 
x*5 0, y-y*5c«t)^«ET«.o y-y^wfci&tct 1 

tt$cj@©m^©--f =t>c 2 + . •••tcfts. "fttMTHta 
[0 0 4 2] ^ajR^om*^ *>c* «w-**h»r« 

l»»0«|llHC»3»«*ICJ:oTaJ3:nT9 Oft|Bl39*D 40 

■y-fey^©±o»*ro±*TjR*. ananas 

[0 0 4 3] Hffltt«ftttJ4yy— H*»SOfiS*s t 
U7y-F^tlfcxyzSg«T 
[0 0 4 4] 

x=R s i n (s/R) (1) 50 
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y = R { 1 - c o s (s/R) } (2) 
(0^ s ^JtR/2) 

[0 0 4 5] s = 0«yy-K(D«ftg&Aa. 

s =7rR/2«^ftKtbPT$>-5. ^A&SrBtJn-f 
«W«mHllt. HMft-fg (B x = 0 . By=0. Bz 
= const) tliloT. ^ffllCtGoTfcO. 
[0 0 4 6] Bx = Bcos (s/R) (3) 
By = B s i n (s/R) (4) 
B z = 0 (5) 
[0 0 4 7] ftBUCJtoTHSCfcfct, 
[0048]Bxdy = Bydx (6) 
[0 0 4 9] «*J*0SC3ilt*»6*33^«. WIXtrFitm 

jimzmgtt&tzwz-y-'f yn HD>jtnrra. c + -r 

*>««*ISl©llO*«ISEa»U«ft*ji!i03tt*»6 s CD 
*l^fcJttr. 8^&»£«ftSft©2S©iate£L;&:# 

fe'^bvy d/1— ^-c i/)V7j ;uy— tus©-? 

[0 0 5 0] Kifcifi^fcfcimiaW^W&ftfrfcT* 
jl^cOBztci^Kfi^ilJcOfett^ftSil!)^ 
£w (ds/d t =w) , RJ3j&>£T 

[0 0 5 1] Q = q B/M (7) 

[0052] «m$im®¥s r a 

[0 0 5 3] r Q = v (8) 

[0 0 5 4] 7 — ^tt«KlJ;oTHft£Di**»6 

* > $ n * m 6 **iej ©as v * -3 

Kwttyy-H • *y-FW©«JBE»CJ:-DT^etl^ 
[0 0 5 5] r <p (9) 

[0 0 5 6] Tfc jR*-f:*->KM»ttl&&fflilT- 

fctftSftV*. Q*<7C#V^«e>fC«JK*«SB^7C#< L 

Xv©*3i«±fifi(c*tL.TSC (9) ^rSfctiotCQ^ 
ifeJ&SjfcH****. ^-nfcttTft<. 

[0 0 5 7] Mw 2 /R<Bq v (10) 

[0058] cn*«ii»*w*#T**. n^^figtia 
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[0 0 5 9] 7— ^tt*lCJ:t>TH#ft**«. ^te^PF 
[0 0 6 0] tl»>5Citt. 7— ^**«CJ:oTI»*0 

[0061] ^ntzifT'ittj.iK mtimiz^ii^-D^x 
OHfco0z:</!h3ir»£tttr£tt«. 

[0 0 6 2] O*0St#Oi|>^a^Wfc«5*SR|ft*JKA 

n h d > an e $ -arras** s x-m& t i >5 «*t& c t * 

*»W ® B A S *&«>W«S«a*B 
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©r&&. wicst (i o) im&&mz&m\stdmTik<D 

[0 0 6 3] &3|?#I<3)#. R»m«&t?T8 0 0 nmt>© 
*fct>©lCb&tt*U£te£ftt^©T&-5. 

[0064] <g£gi±. mmmtEh^oy-f)^- 
v-Ho^sa^jt. sszK^^iSA^tsw^a. i 

- K#y— l«S*«508IiU<ja;K y 4)1,9 — F 

[0065] a»*TT»»«**fi«T*. famw 

«*»«-r*ci*»*«W®SI l ©BWT&-5. tnx 

«*««i©«jft*tt*a«-r a - ii&*ftw<Dm 2 © b 

[0 0 6 6] 

[1. BASffig (0 
l) ] *fS9I©f& 1 OlMMtttSttKtt. Biltc^Tcfc 
■5tCSWSOJi(C0. 5 nm~3 0 0 n mCDM^MfaM 
sUlA&Mt, -5-©±tC5 a t. %~5 0 a t. %© 
0. 0 1~3 5 a t.%©*j«ffi&ftMA&«| 
P*-*^*^5glKACD2a~ 10 0 0fg©J» 

u>^ffiT?»jarr*. $**K**tBt4cvDjs6. 

[0 0 6 7] 
[S3] 





mm 


(at.%) 


&&&& 

ft(at.%) 






A(o 2—1000 m 


5 — 50 


0.01—35 


CVD 




0.5— 300nm 


0 

















(####<£8&JR = V V Cr, Zr, Nb, Te, Mo, W, Pd, Pt, Tl, 
A I x P b. Si) 
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[00 6 8] [2. BAMSttig (0 2) ] *!SiOl 

2 v>#ikmmm&m\t. &ws<o±iz, o. 5 nm ~3 

OnmOV. Cr, Fe, Co. Hf, Ni. Cu, Z 
r. Nb. Ta, Mo. W. Pd. Pt. Ti. Al. 

{L#lli£gtt. t<D±iZ0. 5nm~3 0 0 nm©S^ 

t.%<D7kmt, 0. 0 i~3 5 a t.xomm&wi&m 

ffl&Jg£^<*-. ff*^il7K^mKA©2fS~ 10 0 0 

#«iH0>BAMS*iB©#ftfffa»a,H 
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i^te. n&T-zmmm. wv?v>>?mv><5i*ifr\z 

[0 0 6 9] 
[*4] 





mm 


! (at.%) 


f&Sft&Jl 




B 


A<D 2-1000 fgF 


5-50 


0.01—35 


r-*, c 

VD 


A 


0.5~300nm 


0 


0 




SM 


0.5— 30nm 






(ip) I 













= V, Ct,2r, Nb.Ta.Mo.W, Pd. Pt, Ti, 
Al, Pb, Si) 

(*Bg = V. Cr. Fe. Co. Hf. Nl, Cu. Zr, Nb, Ta. Mo, W. 
Pd. Pt, TI, Al, Pb. «<fc*b3= VC. CrC, FeC, CoC, HfC. 
NIC. CuC, ZrC, NbC. TiC, MoC, WC, PdC. PtC, TIC. 
A1C. PbC <«ft»fcV»oTfcft:**»W-C*V'') , 
&flH. #<fc4fcja<*>«* 0 . 5 n m~ 3 0 11 m) 



[0070] i%mmmm< m&mzs_is 

a &imizm< mm?* z\nz£-D Twate®. < & 0 a 

®fc©ra)§£l!M-T$3C<htcMtt(^fc,, 0. 5nm~ 
3 0 0 nmCD@^Vi*E7K^M5NMA^aM©±. &-5<^ 

«a«±«^jsg (mmm) <D±.\zw&.?z>&o\z-r 
z>, sstc. ^^**igM*^A©±(c^n«fco 2mu 
±m v ^7k*^*K BSrisw-sdii^o m^m^mm 
A<Dmmwae>&wi>mm\zmtit£^ j; 5 tc-r^-g. <tv> 

o^tfe^ofc. ^TK^mMBiC, 5~50at. 
%©*ijt<i:0. 0 1-3 5 a t.%©^#&«£r« 
( = V, Cr, Zr, Nb, Ta. Mo, W. P d . P 

t , t i . a 1 , Pb, si) zmnTztmrnrnTT* 

[0 07 1]- i&fcmmmmAtemtts ii'b&mmM, # 
fcm&immBt b®mT°z2>o zLtuz^-DX^Am^m 
mB<DmMz&5±T°gz. ^^m^mmBiz^^Tmm 

&fa±t^?m7kmfcmmA<D<&&£. m 
m&t^?$;*.mEiimmB<D®mmmm\zm^T, m 



[0 0 7 2] V, Cr. Fe. Co. Hf, N 

30 i, Cu. Zr. Nb. Ta. Mo. W. Pd, Pt. 
Ti, Al. PbOtp^f,I«nfct<fe<i:fe-lffl 
^mi&WZ^<Dfoi)dfafrt>ts.Z> 0. 5nm~30nm© 

femmBZM&LTzt. m&mizm&m as*mfemm 
[0073] «#ttit?swfc*a«©r<±{c«ffi$ti 

(=V. Cr, Fe. Co. Hf. Ni. 
40 Cu. Zr. Nb. Ta. Mo. W. Pd. Pt. T 

i . a 1 . p b) t. mmmTT*mm&®.*Ttfztzeb 

nm&M&IS.WL'&m (=V. Cr. Zr, Nb, Ta, 
Mo. W, Pd. Pt. Ti. Al. Pb. Si) 

7km&immB\zttmi<rz>b<DT'$>2>. &m-t2>7tm%$> 

•5 ffi-t O l> t> © & $> z> . 
[0 0 7 4] 
K5] 



15 



( 9) 
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Fes Co, Hf 4 Ni, Cu 




S i 


V, Cr, 2r> Ta^Mo.W. Pd s P 
t, Ti, A K Pb, Nb 



[0 0 7 5] 

mw<D£M<DBm] ^mcD^n^mw^ (ba 

S. BAMS) te. SttSllCO. 5nm~30nmO 10 
&JBfil£Ktt-5;^. l£^te&»gl&bTg#ScO±«C 
0. 5 n m~ 3 0 0 n *©i*f i A $ 7 ^ 

<£5 a t.%~5 0 a t.%. ^JS^ffi^ffl^S^O. 
0 1-3 5 a t.%^LmJ*^*^^A0D2« 
-1 0 0 0m©^**l£iSlBiB£f&ttT&5. «#S, 

coo76] [i. s#s] &&tsm&* wm«tt, «g 
itsiii!)#tt75is*$n^^js, mmftfcztmfc 20 

[0 0 7 7] 7. ftmWtmomfr&&& (->A. *^.y 

x. lH-gmgiJI. /\*-f Ffc£ 
[0 0 7 8] *^Tffll-^«WCHRtt^S, 

[0 0 7 9] Jr. ±5 5. yZ-'g.itSkm* mt7)VS.~ 30 
^. 

SS!-&^-^>^X5 : ->*-/'\*'f h* (WC) 

^^^fhmsm* 
[0080] [2. ^iim] mms<D±\zw.mzm* 

5 nm— 3 0 nmSKTS^, 
[0 0 8 1] ££T-«#teif&ffl&«IIIS<»:^?©tt, 
V. Cr, Fe, Co. Hf, Ni. Cu, Zr. N 
b. Ta, Mo. W. Pd, Pt. Ti. Al. PbO 

v>mtvoT*<hz>. mm<Dmmitmt^m^3it (stoich 

iometric) T&<5>!&gte&^„ &fllJl. ^«^{t#))lfc 



1st- & w „ ittstt * & v> x' g mz -mtmt<^ \z 13. z> „ 

[0 0 8 2] [ 3 . ftlTK^^^A] m&S <D±\Z\&& 
lC. ^^«^SMM(D±»C**5^^^A*^tt-&. ft 

[0 0 8 3] r^BJMWTK^J t^3©tt^O<t^&t) 

^^AWiC?gA-r-S«^S^>o ^©ct^lC^SJiJl 

■5. 

[0 0 84] CCDJ;5^pIjfiW**«. 

5a t.x5fc»-ea*. xgwrts. mwnmmtzinz 
ajg-rn«o. 1 a t.%*?g(c-r«. 

[0 0 8 5] tekSl^J«A£S#:S<D±lC|£tf£<h}$ 

< -r -s d <t k J: Tigmit&ffi<£ w ? ©^'*%^<d« 

ScD>f 'D-T'S-S. V^)V9— F# V- Ffe^fig^T^ 

[0 0 8 6] 7^M-H*V-KSI^f^7-f 

tf b T ^«^7K^^« A »4/Jx 

*l*^^AO^®fi$$<B:«T-5fc«e)«. m 

<h^«^^56^^n^:U. 0. 5 nm^ntfSfttllC 

mt«f5S«^<, **^m^A©5pstt*#-5fe*e> 
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[0 0 8 7] 3 0 0 nm^j&A-St^ttO^Jl/^-b* «S«T-3. 0«lC«t oTSffilCSMbfca5^««ffiif 

^^.t^TfeS. 4>tt^*?R«-r*j*T?M*^^mM ©SWT. £*P3lC#;fci^5!tKB©±Kte©tt;ft$r& 

1 0 0 nm~3 0 0 nmTfc«_rJI©-&7K5Si^5itffilB£ b^HlftlCioT^CD^^^b^TK^^B^ 

Si0*SBlA©J^©igfflteO. 5nm~3 0 0 nmT'& [0 0 9 4] *3*S£trtM!t»J*K:tt, mtfcm (C m 

5. i||l;^^(Dtt5 nm~ 1 0 0 nm©Kf 10 H„ ) £f?ffi55.#X <!: LTffl^C VDffi. fem&M 

[o o 8 8] mfrm&imm:A<DMmz\±. 7- ( , m-f ^y-^its^iffl^ns. mzx/ty? 

/Bi^s. y 4 frf-Z&Vte.^M&T-trm&W&m^ &fi«T?S©Tii L«r». #7k^^KBtC0. 0 1 

•5i»7K^^A^«l;0a<^-S<i:St)tlJ:^^tt a t.%~3 5 a t . n^Jggl^&ffiigJB&Jgteg 

[0 0 8 9] ftftMatfltAtt?^?— Kfty-Pe *«Zn^>PS:«*LTiHill»«*»«-r-6. ^llCio 

KWbfcOTiK^V^. m7k.mmmmAm5&1&m<t T&<$tiB©7cJiS (V. Cr, Zr, Nb. Ta, M 

2i*T¥t|{CT#3£^5*J,&;0*&-5#. £gte<£<l§C o. W. Pd, Pt. Ti, Al. Pb. Si) tcPBS 

[0 0 9 5] «±JBO^**«*ffltBfi. ^-©TKifl^W 

[0 0 9 0] [4. $**ft*jKB] *tK^K*MAW ^ (tK^H^©:/ (**JS : F»+«*JH : f ») ) ^5 a 

JhlCte. ^S^Xir^tTKsg^fXSrJS^t-r^)^. Tkift t.%«±5 0 a t.%^Ti:^^$effllw-r^. £©J;-5 

^*IjSTl#**t4ll*R»i: 5 a t.%~ tC*S©*^M^£^tiC: tlC^toT. (fi£*0>J 

5 0 a t . %©?kiiii. 0. 0 1 a t. %~3 5 a t. % 30 ®tezKJ{f J£>$S^ 0 . 17~0. 34a t.%T'. 1/1^ 

©¥«#^C<SMffl^fll*^tf^*^^^B*«l7K^^ WMmtO. 2) «fcDfc;*e.(c¥?PH££iiS©. 

tV»3©tt, V, Cr. Zr, Nb, T TK{t**^fX. JkifttfX £f?fflSl#;* £: U CVDffi 

a. Mo. W. Pd. Pt. Ti. A). Pb. Si§ ItpHtKmUX. ^/R^W^X^Hmt IT, *%^CD 

*ic»-r-5. ^7km&<mmBcom2h$:d B ttt, an* h^#s*&w* (5 a t.%~5 o a t.%) <n^mm. 

[0 0 9 1] 2d A ^d B ^ 1 0 0 0d A [0 0 9 6] ^7K^^B«7k^it^igi^<»:SBffi 

[0 0 9 2] its*. ^®lC^aJT^>#*^mKB S#«B«ffi©¥»tttf«i7LS. **Jt*)WftV»<t** 

^•ttLTL^^ilHiaofeS^SRKJfcJglA^iBfc 40 *^^MBco^#tt^Mfi>-r-5.©T*-5.55t. TlfttC^Tk 

ajTL*HS£L<&lr>. *fc*t**«3RKAKlJi|HIO *«*KA-#***>&«*tt«-Mi>T*-5. tekiSMSSl 

cn^^^t-r^fcs&tcfejpt^*^* «a ***«*KBo**aift€ii 

LTH*. ttJ»Jt»42~l 0 0 0 tT**». [0 0 9 7] *5?ti8S£iS©-g> d <t »C<fc o T^*m^ 

ttA*«»n»^tt$*ilSK*JKBlKff*5»JSl±»c-r* MB<z>*ffiffiS^4>L¥»ttWr. &«>kjhi&i$<j!> 

itliSlTabS. fi£*0iJ(3)«JgJ5it«l/O. 8= ffi¥ft*tt***4>f-6. *&£Jl*iqfc.fcoT»irFT 

1. 2 5^X1^. 7-fM-K*y-HSfoT COjjWHTS 6 CftfL 

s PS¥»&*****«A*fPoTl»*A»6-t-©«fc5ft £5o *S®©-&7K^^BtcH-^n/i7C^tt# 

[0 0 9 3] S*ffii«^«©^Vi«^«®!iftll#(c«^ 50 ife^yX^-tLT. ^iSiM* 
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fil B rt ic 5££ d B ?§ L T n -5 *§£r t> & a . 

[0098] M*-&xmytmTftytm\z&\,*T. &mt 

[0 0 9 9] x&ytm i ?5mmz$i^T&mt8im<Dit$i 

'£®> : £Mi&VT^z>iimm2nz>o io 
[oioo] £tixmytnttytmz£i\,*T&mm±<?) 

mo-sfcmmmm b T©#tt#fitt me oym&vtnx 
[oioi] ^TummmmBiz&m&mtii-rzzLtizj: 

&m&mmtii<Dz n, p^£©#u -^TKm^MBS 

[0 10 2] (^tK^^MB) O&SI 

mmzfrmmmzji-oTiz^i&m-T&it-fz. -mz* 

-ySST' 1 0 0 0 ~ 1 0 0 0 0 Z.CD£o 

m&znzxkob. ^mmmr^m^^o z.<d 

[0 10 3] -^i@»^HMtC*3^T. 4"-f;k 30 

[0104] &&<D<£yt<im&immB\*7K.mmmi!)m< 

«S>e>M&\tO. 17at.%~0. 34at.%) fflB 

<0*j«*3tK-r*. Tk^W^S: 5 a t . %&L± 5 0a 
t.%.£rF. &fll£0. 0 1 a t. %~3 5 a t.%<hf 

[0105] [5. <t>w«M. m^mmmmA. s^m 
femmBmmm] @itt*M©BAstitM. ^ 

2«#56BJ<DBAMS«K$jfi£^-fo SMS©±tC4« 

ran (^ii, m. ***m*8ia.' & 

M$r-&tr#*m^KB$r^T-5fe©T?^-5 50 



2) . SSMtt. *WS©±{cM7K*^mKA. 

t!ts^7Km^mmB^m^-r^> (id. 
[0106] [6. #£hmfcm®m£&m^tzmfhi # 

•To 

[0 10 7] JIfrWcfirtm&llwikftgfl.Fq (->a, a 

[0108] ^^ssitsaojRjuas.a (t- 

[0 10 9] S^OIffl^^MfcStt^LTfc^S 

wjKA&s!. ^x^iaftiE ferns 

[0 110] 

[i. **rs] attna. j i sst&Ki o©^>^x 

^>#— A-f r-*JRig3S-&&. SUS 304, SCM41 

5, skdi l&GzmLtz. mmtmm&mmz-r&fz 
*e>jc. 7tK>tx-aftftMi o^±ffofc©-^ 

[oiii] [2. (&m&umm unmm 
z\<D&mm mocm »j*tt#»-r*ctt>T€r*. & 

Cr, Fe, Co, Hf, Ni, Cu, Zr, Nb, T 
a. Mo, W, Pd, Pt, Ti, Al, Pb (Dfrttlfr 

[0 1 12] fc-SWav, Cr, Fe. Co. Hf, N 
i, Cu. Zr, Nb. Ta. Mo. W. Pd. Pt, 

t i , a i , p bTtm^^yt^m^T, asMt**s 
[0113] ^mma^mt^mcom^mtLx 

[0 114] Sl^XiLTU, H 2 . He. N 2 , 
NH 3 , Ne, Ar, Kr. Xe. CH, , C 2 H 2 , 
C 2 H< , C 6 H 6 . CF 4 &m^tz. 

[0115] [3. m*mfcmmA<DMi$.] mts\zm. 
mz. isiM mftmwLttts) ztfwzm&it&m 

ffi. M^7-^mmm\Z^X0. 5nm~3 0 0 nm 

<n**7kmm%mA$:Mi8.vfz. 

[0 116] [4. ^TkmfcmmBiDM&L'} C 



( 12 ) #112 0 0 3-2 7 2 1 4 

21 22 
X. P^tH#M£K ^IMW^Ci H 2 , CH ( fS.iL [0 12 2] [10. fpjg#&©zBd5g] X>>?>g&,£o!) 

mh<Dmmv>2~ \ 0 O OteWKJf^kSSl.h&JlS:^, *'J>:yi4i&£?Tofc. ®mk2 5 O r pra, -fey H^f 

r. Zr. Nb, Ta, Mo, W. Pd, Pt, Ti. ^-f JUWiM 0 . 5 c c/m i n, Hte^fW 3 ^fffit L 

AK Pb. SiT^D, ^m^mmB^lZO. Ol T. <*&fly&£tf-8!lLfc. $fctSi&&. ffiWAAODg 

a t.%~3 5 a t . %<£%.tlZ>J:o\Z?Z>. zkigiBStt il^Ra Urn) fcjBJgLfc. 

5 a t . %~ 5 0 a t . % tf-S. ^S^fXiBS-^^t* [0123] ^W^HMCTSr^TlCifi^^,, 

&zmm-r%z£w%2>o 10 a. x^7-^ifffi;i3) ] ^m^mw^m^. 

[oii7] [5. mmmffl ®ma. wu&mwz-A m\*. <t>yi^-r-f >m rfiscvds, m 

>t. s«b±©^« (&«{t^#o Hw^jptt^ww, TSit-r-sci.h^T-^-So mziziTtyzru-T* 

'pmmmmtLxwzmmi.rz. mfcmfcmmAamm mm. RFmmcvDmm. M^T-^m^m^mi^m 

3?\ d B /d A JtJckoX^LT^^. I&tK^SIBI TV— r-f >^S«©fcJe>coS5^ifen-f ;n 3a*fc5(* 

A©BtJPd A {Cit^^^^^dttCioTMi^dB T&S. ii5^SE«Ml 4^6*««3-f JH 3CRF« 
^3. (13. 5 7 MHz) 

[0 118] [6. &»&cDfp<ffi (D-yi"i7X^f!|g|iS [0 12 4] Jt^-f^Al 2 tfTFSttCte. ^0«1 7 

lit) ] «m»a«ic*fr-5^»tt«, nypry^mm 20 ^^otiMM 1 s^jr^-t-So -g>o«i 7©#j^tc 

: t>HEf$fflK MM115 0kgf (1 4 7 0 M%.2i£Z>o ^>^« 1 7 co±tcfaBBfflgftcD->-^ y 9 — 

* N) -C$ffl£gffi^&JE^£J*p LmiT-C&fzJ£m<DMK> 2 6 tf«»WSft-5. >A" 1 2 ©±g{£tt, *M 

oi«i«ja€3t*KaitTK«i/fc. »^tt#tt*ncp (tm) 1 5 saftflsfe^Tfiy^-rsaiw*^- 1 9 

2«Ttt**tt:F+a--C*S. X£^V>A*1 2tCtt#X#AP2 5, tfXJMKP 

[0 119] [7. &#1£»fpffi5 (fT^tegfc) ] fTSi* 30 2 4*«*S. 

Sfctt. tmoflUftfeffWtLrfclBlCttU I8H>?© [0 12 5] ±TtC36A/fe*. -5^(3:1 7, «?fitl 6. 

^ >^Xr>^3-/H h^ea^^»5ffl^ttW 1 ->t7^-2 6. MHftn-f JH 3 , fS^^«iHl4, 

0 J T-2 0 0 @JT»*-£*.fc. JT3K**T?S*©T, JT3K £*f*;i^— 1 9tt-f t^yi'-f ^ 

fflfete&umzz>\,->T5®Tfr>rzo Mffimmwvhftz sa^if— ajbj»h!i«s**. Ar^&t'^AL 

**<&*KLfc#oT*3 E S/J'.3<T*. 5. 4#S§ ^ligLT7'7X7l;n. ->^V y 2 6 SH< tM 

ST'^^fPffi^T^^.. 2£AT«SB*tt^F+^T$)^. »** Jt 0 y ^ X*V <h ©ff^T— gp-f * >ft b JJDifi;* tlX 

[0 12 0] [8. ^BifiScDfFffi (R a ; wm) ] « Stt^J^- 1 9 Ott»l 5 ^t»»Ht» 1 5 
MtSRall SS»fttiSURFCOM5 7 0A$: 40 tt»T-5. 

ail^fiSO. 4mm. CUTOFFtO. 08m [0 12 6] X^t>Kl 2 0iil;ttK^7-i'I 

m, **jS«0. 0 3mm/s«LL £©«t»Ttt %2ii2 1 #<ttf?T&«. HgT-^XSH^ 1 

/imSffiibTSLfc. ^j— jJ?>2 2 SrS^-r-S. T-i'WM 2 3 WH&T—Z 

[0 12 1] [9. SftiSSffcte. CS 3HK«2 HcflEltSn*. 7-f«B2 3fcJ:9TB# 

EMt!tr>*>^X^K^tS6S:ffl^. ftS. MJ(Sf2 2lCftmflE^^D^^>A*t©W{C7-^*fe« 

fl»^g4mm, Hlte^c5 0 0 r pm. ftl ON, i 7-^fe«tC«fcoT@#lR^2 2«Sn 

0^2 0 0 0 0[sl. ffiftfSUJ 2jP-;I, (<f> 6m T^%T^>. X£7-^feM2 1. 7-i7«i®2 3, 
m) ©&#T!ii&L.£. KUtOtSfMSUJ 2 1 9d^^7-^^#^«Tfe-5<, |?HM 

(fS^l 0 0«) TfilffU ^© ^X^^5»«@#Hl|42 2 traU»K©jSJlg*tS*f (It 

mmm& (»m) srm-jaiLfco 50 1 5®±c»i«sn*. *ia»itfx*««{t***-& 
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[0127] w^xtr. #xm\n2 sfrzim 

M&Tx >a*i 2 \z-?z>X-? it -/yxww 

nt#ftit5. £*l#RF-CVD8M3i<tLTcZ>& 10 

[01283 z\<D£?\zm3(D£miz3nm<Dmm}ei$. 
^n"en<Dm<Dmmmm : £#.v>£.?izm<o 

[0 12 9] 

^feJSHM-'f *>:7>— x-f >Cf (IP) 

m*mfcmmA---x£7-2mmm 20 

^**M1B-RF-CVDS 

[0130] *%i©#ai^i»ifii 3 oiix-± 
[0131] 1 . mu*)vy- 1 9 tcstt 1 5 0K&) 

2. ^ai7fti:. £JH»M£®/rr-5fca6©@#li!C 
^18ttT, Ti, Cr, Zr, Fe. Co, Ni* 

4>IRW&UT4m««V»TD«. 30 
[0 13 2] 3. *$7-**««2 l©H#JRI*£lx 

4. St^t>;n 2£B!UT, Jt£tf;>;/ (HSUfc 
■V >A*£ 0. 002Pa (1. 5X10" 5 Torr) 
[0 13 3] 5. -f *>yi/-f^ >^{C<toT^S : £ 

Ai, Mftwn 2 7&^^om^{r^tScfc3{r-r 40 
[0134] 6. femfomMi 4#>e. ss^Kn^jn 

3IC4 0 0W(13. 5 7 MHz) ©iSSJ^&tt^Sr&A 

A r ©75XT*»3>f JH 3 CDjfi^tC%^f -5c 
7. ItJ*Jl'y-19l:-6OOV~-lOOOV0ft 
AWTX£TO[lT<5. 

[0 13 5] 8. 6i^tff-A^tSt 
S8«TlfttfT, SOgl 7WOH#:M*4l 8 IC^TM* 

mmrz. 

9. ->A">^-2 6&ffl&&mmfi\&±ft-tz>£o\z-r 50 
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•5. 

[0136] 10. -i^yzfu-^-^f >ifitzf^x^-^. 
mo&m^A r 1 5 \zm$z\s'3-onmMf8.-?z>z. 
o\zu-oT^z>ft*>mm 1 5 cD*®<D^{t^«^^n« 

(ffflji) tmmzMf&zn* 

Z>. tpfflmmmteO. 5 nm~3 0 nmtt?.^ I^Jg 
#llTfi5 nm~ 2 0 nm©®Btc£>-5. 
[0137] 11. >A*12J0. 1 P a 

(7. 6xl0-"Torr) J^TIC^^^Tft^^l^ 
-r&„ ClCld^»l*S^mMA0^CDX^^yjC^^. 
[0 13 8] 12. J5£7-^%i!I2 l©7-*«lii 

iz4 o A<Dumnm$:mLTmft0km2 2tft>A*i 

[0 13 9] 1 3. SMtfMU^- 1 9 tCte. 5 0W©jt& 

[0140] i4. z\nfrc,&mmme>&mmm$*m 

[0 14 1] 15. J|^^>AEE^^0. 0 2~0. 
3 P afC&SJ^SC. ^iAP2 5^e,. CH 4 ^ 
X, Ar^X> TiCl, ifX, h 'J ;*5\»!/->7>#X 
S«At5. ««&#!&<6«&«<!:LTT i £i9A-f-5« 
T i C 1 4 Si ZmATZm-Biit h U * 

©fifX^ft/AXfAT'f^^. mmmix-itm. 

[0 14 2] 16. ffiflft«ffi2 OKi-aTS***;^ 
-1 9iC6 0 0W~1 0 0 0W(Dmm$Lm.?l&mffiL 
tzo Ar75X^t<Dffimz&^T0i{t7km#XtfftM 

tt*i®*ii:T i ifcWiS i tffr^tt*. T i C 1 4 
NU^?J1'->7>^XH ^Xfft©5vo 1. 
%~2 0 v o 1 .%<h&-5<k'5tCgsj!jnU MStlfct 
*^fHBi:US i , T i (Ditm$5 a t. %~2 0 
a t.%©3gffl£&oT^fc. ^6 (cSIJg^J 1 
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mm i - 1 5 smfc. mm^-z^r. m 6 ] 

[0 14 3] 





<*>H» 

as 


Ann 
TUHW 

fiJ? 

(11m) 




ASH 


ABBA 






a 


m 

it 


b m<o 
nam 

a*© 


B8- 

SsflJ 


l-l 


Ti 


5 


IP 


10 


T — 9 


40 


20 


Si 


50 


CVD 


if* 


£2fc#l 1-2 


Cr 


5 


IP 


10 


7 — 9 


40 


8 


Si 


50 


CVD 






Zr 


5 


IP 


10 


7—9 


40 


5 


Si 


50 


CVD 


if* 


1-4 


Fe 


5 


IP 


10 


7—9 


40 


20 ! 


Ti 


50 


CVD 


iSx 


1-5 


Co 


5 


IP 


10 


7—9 


40 


8 


TI 


50 


CVD 


it* 


1-6 


Ni 


5 


IP 


10 


r— * 


40 


5 


Ti 


50 


CVD 




5*?J6#J 1-7 


Ti 


20 


IP 


20 


7 — 9 


40 


20 


Si 


17 


CVD 




fllS*] 1-8 


Cr 


20 


IP 


20 




40 


8 


Si 


25 


CVD 




mmw 1-9 


Zr 


20 


IP 


20 


7-9 


40 


5 


Si 


25 


CVD 




m&fc] 1-10 


Fe 


20 


IP 


100 


7—9 


40 


20 


Ti 


5 


CVD 


#x 


3sife#J i-n 


Co 


20 


IP 


100 


7—9 


40 


8 


Ti 


5 


CVD 




1-12 


Ni 


20 


IP 


100 


7 — 9 


40 


S 


Ti 


5 


CVD 


if* 


1-13 








10 


7 — 9 


40 


5 


Si 


50 


CVD 


#x 


mmm 1-14 








100 


7 — 9 


40 


8 


Ti 


5 


CVD 


iSx 


H2g^ 1-15 








300 


7 — 9 


40 


6 


Si 


2 


CVD 


isx 



[0144] ism-i 2\t&m<D<pmm&m-tT^ 

m&-<D&M\Z5 nm~2 0 nm-C&£>. I Pil^ 20 

c mc j; -3 x-f * ><t z itx&m^m l x v ^ > 

[0145]R»2. 8B?DACrS«V»5. 
4. lOtt^Fe^tfBlt-r^ Kfi6> 1 2 l±N i 
&««LT«*IWIB£-r*. ti*4 5. HBCoS. 1**4 
1, 7«Ti£. t£*43. 9ttZr4«fMIi:UT^ 
*. SS*4 1 ~ 6 tt&JgJIM Wfflm) lS*5nmtb 30 
TW. H*47~l 2 tttt»M«JKP& 2 0 nmtlTl» 

a. mish3~i 5 fi«t> imi^ftv). aww±^*j*»c 
[ o 1 4 6 ] Km ~ 1 5 ±xam^mmmmAmm<D 

0 3©8ITXS7-?11I2 l6fflUTll**R« 

JfcKSifflt AfltANi. tftft 1 ~ 6 . M*4 1 3 « 1 0 n ml? 
&Z>. K»7~9©8tfftt2 0 nmt«5. ttftl 0~ 
12. 1 4©***Jft#MA*AM4l 0 OnmT**. 40 
tS*4l 5 t£ft7K*ftXJI!tAlKjy#t 3 0 0 nmT'. Ctie> 

8gA(D#:ft0. 5nm~3 0 0 nmffl$51i;^tn'5. 
[0147] §^K*lB©«UtT©a» 1 ~ 1 
5#RF-CVD>*£JB^T4EJ&LT^£. 03ICi3H 

EPJp-r-SdiJCtoTA r :/7Xv#j£tf Li!5C*4#X£ 

[0 14 8] C»*ft«|?ftCVDtei^oT*W&JtK 



J:oT, RF-CVDt^7-f?Df CVDffit^Uo 

urn 1 ~ 1 5 -C'o^fcm&imm b 4 0 a 

a. 

[0149] ^**Ri«B(i, m*m0tmmA±r> 2 

~ 1 0 0 O^WMiPSrJtOiotC-r-S. icit-uiw^ 
©t>©Tfc<. ^7km^MBtil*m^aAC0Slt 
d B /d A t^J;oT^*m^ffl[B)Rj?^^-ro ii$*4l 
.~6ttfc**«*JJlA©*Ufc&*l 0 nmT&D, Jlit7&< 
5 OT'*^^, t*f^$iBlflJ5 0 0 nmTS 
-5, M*4l 0~1 2. 1 4«JfJ£#5T?&D. **SSle£ 
ilAAUOOnmCillSW^ ^*SlK*KB 
mmit5 0 0 nmTJ&5. 

[0150] un 7 2 0 n mTUtt 

ifll 7f£fr$, ^7K*M«MB0iPtt3 4 0 nmift 

[0 15 1] SS*4l 5itmitifi2X&K>TZLtHtmtt<D 
TISTc&«.. ^3KHMKfltBIKJ9»6 0 0 nmT'^OJK 

[0 15 2] ^*^^^BtC{i*^^cfi«ffl^JS$ 

afe-5„ CJlTfiT i *ti{t^iS'>^XT iCl, T, S 
4, 5, 6, 10. 11, 12. 1 4te^>£ h*-7 

4. 7. i oc»&mm&\z2 o a t. %-?&2>o ^nu. 

K\t 5 a t . %~ 1 0 a t . %<D$&fflT*$>2>. 

[0 15 3] *^4 0 a t. %. £Jgat2 Oat.^ 
*n*i, R*«4 0 a t. SStCj&^&tACtKfc.S. 
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&&MT&z>fr*>^<D&ofcitm-z&^T>bmwi-e-m [0154] 







Ra( u m ) 






tn +j sy fj 
** Zr s V 


fx*** 


Mftttft 


(H Wti rD Jfl 3t *9 

*(am) 


£&#f 1*1 
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0.008 


180 
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0.04 


^ffifll 1-2 
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0.008 


150 


0.08 


0.04 


nmw 1-3 
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0.008 


180 


0.10 


0.04 
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0.008 


180 


0.12 


0.04 




4 


4 


o.ooi 


180 


0.12 


0.04 j 








0.008 


180 


0.12 


0.04 


1-7 






0.021 


360 


0.13 


0.06 


gt&ffj 1-8 






0.018 


220 


0.11 


0.06 








0.020 


320 


0.12 


0.06 


s&ffifcJ i~io 






0.075 


380 


0.16 


0.12 


m&n i-n 






0.068 


380 


0.16 


0.12 


Hife#l 1-12 






0.071 


360 


0.16 


0.12 i 


$%09 1-13 






0.008 


150 


0.08 


0.04 


2fel6#J NI4 






0.068 


360 


0.16 


0.t2 


1-15 






0.265 


620 


0.22 


0.16 



[0 15 5] IS^-l~7«S#tttCHUD-yi7^X 
ten^f^x;!^ fr*§Sifc<h*>3 ■&T-&£^e> J ^#<5> 30 

[0156] R a te, 7 . 8 » 9 . 10. 

11, 12. 14, 1 5 (C*JViTR a 1 0 nm^ 
£>. WmiJRa 1 0nm«TT'*5. #JC^1 
5TKR a 2 6 5 nmtaift(i|Sli:a&5. fflffi^lCft 

■5Ht3j(»to3&»*. M*9RJK3llKAA< 1 OnmTlUtR 
a«l 0 nm&LT\Z%\lz.t>nz>o 40 

[0157] L&LmfrmmmmAwi o o nm (tm 

10. 11. 12. 14) 0±5Cf<S;«t. Sffiffi 
SRatt6 0-8 0 nm£&£. ifcfclitfi. 1 5 teteMl 
^^A*t3 0 0 nmTfa&-5^e. gII$Ra*i2 6 
5nmi^W. SIfi$Ratl/^©tt^*iS 

mmB<D_tmoz ^y^m^mmmm a ©j» 

^tl^SSWRa^ait*^.!:***^. t?£DfeK 
m^iii&Ate&<Ttt;&S>&^7!>i, R aSTtfattO 

[oi5 8] e>^->5 ? i'x^ta^w*«att^!|sn~ so 



1 4tC*5UT4 0 0 Mmi^TTKJET^^. K^l 5 « 
6 2 0tfmTt^^ tf>^->x-i'X^ffi^*J^ 

1 5T&3. i*«^i!A^3 0 0 nmT&o 
*> ± € < 75: 3 co -c & 5 ? . 

[0 15 9] a»}ft4>T?0«»«*©fi«tV>-5^t36« 
$tl£. R»l. 2. 3. 1 3Tte*J&«&#0. 1JU 

[0 16 0] »*««:0*SV>©f4, tam 5ffl0. 2 
2. H^IO. 11. 12, 14CD0. 1 6^i*t$> 

fe^n-SCDTS.^O. St^Sf l 5«Ml^C3K|ft«jaA«t3 0 

[0161] mm&\ i ojtt**w*>**fcj&, sus^j i 
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1 ©14*^1 6. 1 7^SLfc. «8{Cjt^l©K«- [0 16 2] 

16.1 7ffl4)5©m WW?***-. *9<C [«8] 

jt*w« i <»nm 16.17 

itttfisji 6, i 7©3*ii&#. Kins, mm 
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B fl<© 
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Sin 


Jt&ttI 1*16 












40 


20 
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CVD 




tfclfcW 1-17 


Ti 
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16 
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125 
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Jtft«|iM»i>6lt»l6, l7W«ftt, tit*, 







Si ffi m £ 

Ra(u m) 














lt«« 1-16 
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l 




98 Ml 


89 At 


«** 


i-n 
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3 


0.008 


140 


0.25 


0.03 



[0163] JtKM 1 ©tt*4 1 6 te&S*fWJlMj&<fc 

St«flcy5XTCVDttK:J:-3T»JS!cbTV»*. 

BSflfitT&-5. ^*3g^magB«4 0 a 

t2 0 a t. X©^>SdtT. «*ttW«J4Dy^«> 

«Aj^W*T»*it»'5 30 

[0 16 4] Jt*fc0!l 1 1 7tt4nm«f^>« 

IMt. 8nm©i*SR|lAi:, lOOOnm©^ 
7K*K*JKB (*^«Sl 6 a t.%) «r£tr. C*U4 

**M<73^7Km^*j«B izmM&ft&m<Dftibv>&m& 

S«8nmtf£<. t? X2r4MM»KBt» 1 
4 0 wmT^JC/hSVi. 

[0 16 5] »»»©*#ffl3fc3 0nmT**J&»&/h 
SUfcCDT'fc*. bfrbHWtt^TOmjSffifbtfO. 2 

[0 16 6] tt^y*'J>yS, Xffl7- 

^its;04) ] tfffls (&jRjg) m. nbumsmm 

A. &Jil*£tr#**«*ltBi:t>K*AW*'J>^. 



[0 16 7] jkesw oa^t^rt) 2 7 ^e-ti-en 

8. 9SMLTl)«. £*l (Xffi^*> 

n> 2 7CD4^>©s®»c^:(tT^-5^e.. cne>©^B 

[0 16 8] K^«2 7©«^g|5{C«lH]teT^-5^-^" 
JU4 0*«»S. 7=— ^;i/4 0COJiicSM*:Jl/y-3 9 # 

Kit&n*. «#*;^-3 9tc«jSSccoa*t3 8**@ 

5££n-5. Hl6f-^4 0l:li. /x;PXitaE«jR4 1 

i^«Tfe^>. *£7— **§S«8. 9lC«it8lE««3 
2. 3 3*<ttttbT*0H#MW4Hfc/ , W7X3n 

[0 1 6 9] X/iy*M3m2 8, 2 9tt#X$H^* 
-y-yh (0*4) 3 4. 3 5CST5^tl:ioTW 
3 4.3 Sfr&B^SJRtfaS-frSttOitCfcfibSW 
±tCji£ffil£i£*2tt-.*>„ X/1y^^5£JS2 8. 2 9©ig 

»b#3 4. 3 s tuz><D>bmmmft£&m-t?&z>. x 

A-^ai2 8. 2 9tC«ft«JE/i;UX*fg^r-5/1 
;PXlt«E«R3 0. 3 1SSMftbT**. 
[0 17 0] jBl^/t 2 8Ktt. H#:*-^ 

>3 4**fey hbTfe*. K2 7>rty9WaiM2 9IC 
«. *l4I3 5d«tyHT*5. 4>imM*JMtT 
•5fca6©^«T$>^.. fl^I3 5i:Lm Cr. Z 



31 

r , V, Mo, W, Pd, A 1 . Pt, Ta, Nb^ffl 

[0171] % i m&t- v msm 8 \z\tmfcjj-#> 

IS2&Jg3 7 <tLT. Ti, V. Cr. Zr, Pt^I 
[0 17 2] MSl&S. Iff 2£«©t5!JO#t:r»i. MQT 

mmmz iaj<&«. x/vy^'j>yicjg-r^>^®i: 10 

[0 17 3] ^XBISMiil:ioT^XMP4 
2 .fcOftf&Sns. #7.3?AQ4 3 ±9. Ar, C 
H 4 . C 2 H 2 l3.E<Dnmn.X*$:m\-?Z>Z.}2tf-ZZ 
-5. 

[oi7 4] ±fa^«T-cD» m&o&tfrtfe&m^z. 
i . m^f—-fMz 4 o jcsw*;^- 3 9 . 3 8 

[0 17 5] 2. gt^^O. 0 0 2 P ajy.T»C^C-5«t: 20 
•5 J37.9ma 4 2 6Hffi»«-T*. 

[0176] 3. ®ebiz&mm3.rzte^<D&mmoxt& 

[0 17 7] 4. aS2XAW*aBS*2 9Sffllr»T*l 
^S3 5 (Cr. Zr. V. Mo. W. Pd. Al. P 
t. Ta. Nb) <Z>&mm$Ltzi*&m<D{t-&%)&MfiSL-r 

z>m&\z.yKv>£.o\z-? rn^r- f)i4 osiufeLS 

*t*JUy- 3 9. It3 8#g52 T./'W^fgiO^ 9£ 30 
ft< .t^cT* (@4©{4«) . 
[0 17 8] 4a. tII$Mt5»^iI^^Ar 

[0 17 9] 4b. &®,<Dit&mm £^fiTf -& «^«S? 
IM^XiLTAri:C s H 2 *[^B#tc:^X^AP 4 3 

iosftx-rs, <t^«»*»«-r**^faA r <hC 2 H 

z <Z>it (C 2 H 2 /Ar) «0. 1~0. 
[0 18 0] 5. ^-rncO*^T-t)KS«rtCDJEE^^ 
0. lPa~l. OPa (7. 6X10" 5 ~7. 6X 
1 0" 4 To r r) \ZU2> <fc 5 ICTS. dWt^HlfcT- 40 

— y;i/4 OlCte- 5 0 V- — 1 5 0 0 VOjS8iEmJE^E|] 

[0 181] 6. Xrty?M&M2 9(C5 0 0W~1 0 
0 OWW/WXjfiSit^SrEPiJPU ^13 5^7^ 
'J >^U gttiiCffU&JB (C r . Zr, V. Mo, 
W. Pd, Al. Pt. Ta. Nb) ©£JR«. 2itz\Z 

[0 18 2] 7. X£T-??£?£ilii9£ffl^TfS2&J|S 
(TI, V, Cr, Zr, P t) 1, *<Z)<t&<fom*M 

drrstt^H&oj^Ki-rs. iiife^-y;u4 o^iiie 50 
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LTSfcf 3 9 , Stt3 8*^2KST-^^ 

as 9 ic*frsrr o tc-r-s. 

[0 18 3] 7 a. (T i , V, Cr, Zr, P 

t) ^WtSi^H ^ifcttAr^iTS, 
7 b. cn^&JB (T i , V, C r . Z r . P t ) <D{t 

^i^Mtsi^Artc, h 2 zmmztixm- 

AQ43i0iAt^ <t&®)m&&l&TZ>®&* Ar 
<tC 2 H 2 ©it (=C 2 H 2 /Ar) «0. 0 1~0. 

[0 184] 8. fatt©*^T-*>Jt£«rt©JE;>jteO. 
lPa~l. OV aizl3.Z>£.?\zTZ>. CWt^BfeT" 
— 7JU4 0 Cite. - 4 0 0 V~- 1 500 V©jSSrE«E 

[0 18 5] 9. -^©&, ^2K^T-^^jH9©^ 
A 3 7 lC«JE£rtHt, 7 -5 « 7 — i? 

i&mt&mwims i iz^v >smv>mtzfrfr-?fzmmm 

Klz&iT&ZZ,. 7-?'-t)Wl$.2nfz2r > i:<Dn.Vii& 6 
0 A<tT<5. T-^featC.fcoTjin^^nfc^MTi^l^ 

>{tTZ>. £®^M£i#«$1±-5:i£{d < £oTS*t3 8 
±fc. &JRJB (T i , V, C r , Z r , P t ) . Sfctt 

[0 18 6] 10. dnS.©#Lg£J£L/t&, H#£*iSt 
[0 18 7] 1 1. SSl^/\y^^««2 8*fflV»T* 

4 o sates -&a*r*;u^- 3 9 » mtt 3 8&mi 

7./ty^mMM2 8{C*f|pJT-5«t3iC-r^. f?BSW7. 
tLT. ArMXtAPiD^AL IS»2 7*i 
0. 1~1. 0 P a<?>fetHZtz2>&o\Z-rZ>o ZO)t£ 

mts^—yMzyt. - 5 0 v- — 6 0 0 v©/t;uxjtss 

«JEE^EPip-r-5» /W*HS»tt lOOkHzT*!.. 

[0 18 8] 12. mi7.rtvi?M&M2 8(C. 50 0 
~ 1 0 0 0W©/l;UXitgft«^?rEll 4 JPb, ^> 
3 4^X/Vy^"J>^L, St*3 8±©^S»Sfcttft 

1A) Sr^T^. 
[0 18 9] 13. &«B3:fcttYt£ttlf SJBtfb&Vi 

[0 19 0] 14. ffllK£7-^f£2!g8£ffltAT* 

z>m&it'A<D£?iz-?z>o m^<d^a\ ^\tnm 

^XtLTAr^XiAP43ii5iAU H£« 
2 7^0. 03Pa~0. 5 P a ©Jl^fCft-Sck? tcT 
0 tC«- 5 0 V- 5 0 0V©E8S 

[0 19 1] 15. %ilM&T-?M¥£M8<D®frt)- 



( 18 ) 



2003-27214 



33 



34 



6izmz^mfT-i7mn^B^.-r, y-zmm. 
[oi9 2] i6. ±m<Dm^m^mmA (yumz^sv 

[0193] 1 7. mi^/1^^^%JS2 8&m^T-5 10 

— 0*16LTS»^-3 9, S#3 8^I 

^XiLTArtd H 2 ^^X®AP4 3i0^A 
U Jt£*§2 7|*g#0. 1 Pa~l PaCDff^jlC^^J; 

5iCf-5o Z\<DLZmWr—7)V4 0\Z\$- 5 0 V 

6 0 0 VcO/IJUXitgMJESrl^fln-r-S,, /tjl/XJSifc&H 
1 00kHz 

[0194] 1 8. %HXrt-y?M5£W2 8\Z4 0 0~ 

ioo ow©/i;uxitts«t«^^EpjnL@^^-/n>3 4 20 

19. I^B#{C^2 7./1v^^i!S2 9tC5 0~2 0 0W 
®/t;UXtfidltm^£W!jpLT:&S3 5*X/1-y^'J>^ 

20. z.?vTte*m&immA 

[0195] 21. mm&T-t/Mftms&m^T-e; 
7icmjfcmmB&Mf$.Tz>m&fc#.<D£o\z-rz>. mm?- 



—7)14 0*|5]feLT****:;U^-3 9, **t3 8*t^ 
l*^T-i7^%ilS8©^r|S]$fRj< J;5ic-r-5o f?ffl|5 
#X<hL-TA r <hC 2 H 2 ^7£^X#A0 4 3iO^ 
AL. K£<f 2 7|*g*<0. 05Pa~0. 5PaCDI^] 

itte-sj^tc-r-s. m^j—y^A o icn- 5 0 v~- 
5 0 0 v»/i;i/XiSSit«ffi*Biira-r-&. /'WxSi&gcfi 

1 0 0 kHzT'SS, 

[0196] 22. iix$7-^ m&msom&x- 

#>3 6lCft«ffi*^^T7-^ft«^evl$1±^o 7 
-^)&«©;fc*6 0 A©ifiift«»t£SitU B#:^-^> 
3 6 4I^t^. 

[0 19 7] 2 3. RNf(C^2 7./t->5'^5!JIE2 9 IC 5 
0W~2 0 0WCD/t;UXItaEtt^2:8JJPL^JB3 5 Sr* 

IC £-^tr ^7K5g^JK B j&Mfefi* s n * „ 
[0 19 8] ^^J2<7)^ffitCj;oT2 9 ©Mf* £f£®l 

LTKifcixit. stm 8~4 6in. mi oizmmm. 

2©ttftl 8~4 6O(S10 2 9aa©*te*^LX 

vyt/mfrX&y-zmmmz^Tftm-tz, *mm 

f$LT2>. mimmmWkA.mm\Z0 . 5 nm~3 0 0 nm 
T*. t*$^lB0**|tt5~5 0 a t. %T. « 
ttd B /d A «2~ 1 0 0 0<D*SffltCAoT^-S. 

[0 19 9] 

[110] 



( 19 ) mm 2 0 0 3-2 7 2 1 4 

35 36 
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<■*.%) 


3 
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m 




8 M*> 
ggiftjr 

«*» 




£fc«2-18 


Mo 


20 




30 


*s<y 9 


14 


15 


Mo 


25 


**y9 


X*y9 


S&fcfl 2-19 


w 


10 


xs< v 9 


30 


x*?9 


18 


30 


W 


50 


*s<y 9 


x*?9 


2-20 


Ta 


20 


*J<y9 


30 


**y9 


16 


14 


Te 


25 


*'<y9 


*s<y9 


2-21 


Nb 


30 


X'*y9 


30 


*'<?9 


17 


10 


Nb 


17 


*S<9 9 


*j*y9 


Hi&W 2-22 


Pd 


20 


A*y9 


30 


*sAy9 


14 


6 


Pd 


25 


7 — 9 


9 


5IBfc0l 2-23 


Al 


20 


y 9 


30 


*s<y 9 


15 


10 


Al 


25 


7 — 9 


*'<y9 


mmm 2-24 


Pt 


20 


*><y9 


30 


X'<y9 


E 18 


4 


Pt 


25 


7 — 9 


*'<y9 


2-25 


To 


20 


*'<y9 


30 


7-9 


16 


11 


Ta 


25 


Xs<y9 


*'<y9 


^Ifctfl 2-26 


Nb 


30 


y 9 


30 


7 — 9 


! 17 


12 


Nb 


17 


*'<y9 


X'<y 9 


SllfeW 2-27 


Mo 


20 


*'<y 9 


30 


7 — 9 


18 


12 


Mo 


25 


7—9 


*'< y 9 


2-28 


W 


10 


X'<y9 


30 


7—9 


14 


22 


W 


50 


7—9 


*s<y9 


2 29 


Pd 


20 


X*<y9 


30 


7 — 9 


15 


6 


Pd 


25 


7 — 9 


X'<y 9 


HSg^ 2-30 


Al 


20 


**y9 


30 


7 — 9 


18 


4 


Al 


25 


7 — 9 


Xs<y 9 


*J6«2-31 


Pt 


20 


*'<y9 


30 


7 — 9 


14 


2 


Pt 


25 


7 — 9 


*J<y9 


Sfci&flJ 2-32 


Ti 


4 


7—9 


8 


*/<-f * 


18 


35 


Ti 


125 


xs<y9 


7—9 


W 2-33 


V 


4 


7—9 


8 


Xs<y 9 


14 


8 


V 


125 


**?9 


7 — 9 


« 2-34 


Cr 


3 


7—9 


8 


*'*y 9 


15 


6 


Cr 


167 


*'<y9 


7—9 


SlffiW 2-35 
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2 


7—9 


8 


X'*y9 


16 


12 


Zr 


250 


**\y9 


7 — 9 


SSJS 04 2-36 


Pt 


1 


7 — 9 


8 


*'<y 9 


18 1 


4 


Pt 


500 


*s*y9 


7 — 9 


2Sl£0i 2-37 


Ti 


4 


7 — 9 


8 


7 — 9 


16 


14 


Mo 


125 


*'*y9 


A'<y9 


mi&m 2-38 


V 


4 


7-9 


8 


7-9 


15 


9 


V 


125 


*<*y9 


*s< y 9 


^*£#J 2-39 


Cr 


3 


7 — 9 


8 


7-9 


14 


9 


Cr 


167 


x<*y9 


*'<?9 


2-40 


Zr 


2 


7 — 9 


8 


7 — 4 


18 


15 


Zr 


250 


*s<y 9 


*'*y9 


2-41 


Pt 




7-9 


8 


7 — 9 


15 


3 


W 


500 


*'<y 9 


Xs<y 9 


3* IS W 2-42 








8 


*j<y9 


15 


6 


Mo 




X*<y9 


**y9 


S&lfcfll 2*43 








100 


y 9 


16 


15 


W 




**y9 


as< y 9 


£2609 2-44 








8 


7 — 9 


18 


12 


Cr 




X*y9 


*s<y9 


2-45 








100 


7-9 


16 


5 


Nb 




x**y 9 


y 9 


HS50I2-46 








300 


7 — 9 


17 


4 


Ta 




X'<y9 


A'*y9 



[0 2 0 0] * MH««£^'5©tt»#©±Ktttt-6& 

momm, tommtf^mmmm (nm) t?&*. «t>w 

[0201] Bm£^?<D\t-£7kmmmB&B<DciiT'7k. 

iD*WJ*snx^5. 40 
[0202] m^mmmvuM 1 8 2 0 

nmCDMoH£X/'W:$"J >^(C«toTlftW. ^©±lc 
3 0 nmCD*7K^mMA<&7 l Ay5'>J>^tcJ;0^ 

14at.%, Mo^S$15a 
t .%©«/97 5 0 nmO^*^mJKB5r^fi£b^=b 

[0 2 0 3] !^0lJ2©5S. 2 4l«(OMfil8~4 
1 «BAMS«jS^i^. Um 8~3 1CD1 4ilt 

M^Pttl 0 nm~3 0 nrnTlt^M^ifeO-e^-S. 50 



[0 2 0 4] M^3 2~4 1 «ft^T-^^»ffi{C J:o 
T^fiKLT^-So WIIflilnm~4nmT*iUt) 

Jc^-C^^.,, JSD 5a^©^!|sf4 2-4 6\ttpmm&x 
< BASffimT'$>2>. 

[0 2 0 5] «t*5Sft*BIAT?*««». ftftl 8-2 
4. IS^3 2~3 6. Stipf4 2. 4 3 ttX/t y iS"J >tf 
fCctoT8~l 0 0 nmO«t*5R^SRJMA*»J«UTV» 
-5. §S*42 5-31. 37-41. 44-4 6 \ZM&T 
-i'liftlCioTS nm~3 0 0 nm(D**$Sllfi 
A^^LTVi-5. 

[0 2 0 6] 3*ClC**BffO*****«B-C***«. d 

!^18~21, 25. 26. 3 2~46B^7^U> 
^lC£oT^*mM*§18lB£^/irr3. 3S0OK^2 2 
-2 4. K*42 7-3 1 tt7-*ttT^**«**B£ 
MLTt^, BJtttl 7-5 0 0T-ab-5o M*^l 9« 
Mff*^ 1 5 0 0 nmT'&Z>. gfeS^O«K*42 1 . 2 
6C55 1 0 nmTJ&S. 

[0 2 0 7] K^3 2-3 6 te. K^7-^^#StCj; 
oT^B****»*«Bfc*J!lDLTV>*. *t1M>m<r> 
i*»18~3 1, 3 7-4 6tiX/1^i5"J >yiC«fcoT 
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-f •5£«e><Z>&«<i:LT. Mo, W, Ta, Nb, Pd, 

ai. pt, v. z rfcz&m^T^Zo &m&&mt 

2 a t.%— 3 5 a t.%T&-5. 

[0208] «*4 1 8 - 4 6 K&fraT. £*£jft*AtB 
COfomS&mt 1 4 ~ 1 8 a t . %T-&<5„ 5 a t . %~ 

hjsm 2 {rd^>5^» i 8 ~ 4 6 <D&m&. 



5 0 a t . %iV^®ffllCAoT^^). Si 1 \zmi&M 
2 (DUn 1 8 - 4 6 ©SB#tt. SBfflS. 

[0 2 0 9] 
[811] 









*f 4 * 9 

«w 

&*£2r(p m) 




xA' 




Ra( a m ) 




fSlbSfcfS^-Sl 
m) 




4 


4 


0.008 


142 


0.09 


0.03 


^JBWl 2-19 


4 


4 


0.008 


138 


0.08 


0.03 


xUBpy 2-2U 


4 


4 


0.008 


230 


! 0.14 


0.09 


^iffitffl 2-21 


4 


4 


0.008 


250 


! 0.12 


0.08 


^-oBVU 2-22 


4 


4 


0.024 


296 


0.13 


0.17 


^Jo1?y 2-23 


4 


4 


0.022 


287 


0.15 


0.15 


^/SBt5*J 2-24 


4 


4 


0.021 


266 


! 0.15 


0.12 


^JMtltrJ 2-25 


4 


4 


0.016 


300 


0.14 


0.09 


^$298 2-2o 


4 


4 


0.0 15 


320 


0.15 


0.09 


^HaWJ 2-27 


4 


4 


0.036 


1 340 


0.13 


0.16 


^ftSW 2-28 


4 




0.034 


320 


0.15 


0.14 


MM®} 2-29 


4 




0.033 


295 


0.15 


0.15 


^&«2-30 


4 




0.036 


350 


0.14 


0.14 


2-31 


4 




0.032 


290 


0.13 


0.14 


2-32 


5 




0.025 


132 


0.09 


0.13 




5 




0.030 


134 


0.09 


0.16 


Hffifl) 2-34 


5 




0.020 


148 


0.08 


0.10 


H&ftj 2-35 


5 




0.028 


140 


0.09 


0.12 


^j^^ 2-36 


5 




. 0.023 


142 


0.09 


0.11 


HJfiW 2-37 


5 




0.008 ; 


138 


0.09 


0.03 


2-38 


5 




0.008 


142 


0.09 


0.03 


2-39 


5 




0.008 


140 


0.08 


0.03 


^1609 2-40 


5 




0.008 


138 


0.09 


0.03 


0*2-41 


5 




0.008 


136 


0.09 


0.03 


glJStfl 2-42 


3 | 




0.008 


138 


0.09 


0.03 


^26 #J 2-43 


3 




0.008 


142 


0.09 


0.03 


Htfi^2-44 


3 




0.008 


148 


0.09 


0.03 


2-45 


3 




0.008 


146 


0.09 


0.03 


mmm 2-46 


3 




0.220 


630 


0.18 


0.18 



[0 2 10] ^mfcfc**«*KA£«*f<!:£**R 

[ 0 2 1 1 ] tt*43 2 ~K**4 1 tt*3»ttWfiB«« 5 40 

8nmTlK #^*«**tA#m»:#a***tttf*«ft 

(1 2 5-5 0 0) ^fc^^e^ttJC-^Tkm^KB 

[0212] 18-31 te&mmtm&U y i7 03- 

-etl«*7K^m^A^3 0 nmTJPH#"=>T<fc-5. 
[0 2 13] Sffiffi$Ra<h^tePJrr-5lJU<h4?03l 



8-2 1, 3 7~4 5C^^T«Ra 8 nmtTOW 

3 KiRa)!ii3 0nmSaA5. ^tK^^MB^X/I 

*. X/t-y^U >ytCj;cT-^*^^B^^bfc 
8**44 6«^Jne<){CR a (2 2 0 nm) 
ntt«6*3Ri»asfllA*tW^A»6-C**. 

[0 2 14] bf >^ >x ^ X i7 ff #&JfMgft<btt*i|. 1 8 
-24, 29, 3 1— 45T300n m.WTT& 0 SSS 
3 0 0 nm£Sx.£©ra, SS^I- 2 6, 2 7, 2 
8, 3 0. 4 6T&5. Sd7k^R^JKA*W<T7-i' 
»T?^«bfctt»««#*6«A»*<&*J:5T**. 14*4 
46tf6 3 0 nmt&5^ cn«,**^*)KA^J9 

[0215] mmkmtun 1 8 - 1 9 . 32-45 # 

0. 1KTT*5. ii** 2 0-3 1«0. 
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iSf446T0. 1 8Tgfci«<&-5. «£3|S0y<3>#O. 2 

[0216] mw)U%i<D$>t<Dm^tt<D®.t<'bum2 o 

~3 6, 4 6TRaO. 08 — 0. 18/tmT'>l/^ 
Uri*. -eo<fe©ISST«R a 0 . 0 3 /tmTl*T/hS 
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40 

[0217] IVcMtm 2 (il2. 113 ; Jtttffl tftft 
4 7. 4 8) ] %SIM2 <h|^ Ugfcf©_hlC. 5fe5g#l2<!: 

fco It^J 2 ©§#ft##£ 4 7 . 4 8tt5. 
[0 2 18] 
[SI 2] 



it«a^2{c*»i»>S«»4 7. 4 8«5»56*#, BffljS, BIJS 





an 


(nm) 


m 


i(on) 
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** 

(aj.%) 


B J3 

(HH) 


B»* 

ta&m 
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Ait 


#** 
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&a«jo 


itfttfJ 2-47 












15 


10 


Ti 








tttt« 2.48 


Ti 
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T—9 


8 


T—9 


16 


0 




123 







[0 2 19] 



K13] 







Ra( m m) 


**&ft(ji m) 


Ktt* 








m) 




1 


1 


ftfftt 


MM 






it ft 01 2-48 


4 


4 


0.008 


140 


0.20 


0.03 



[0 2 2 0] Jtft0!K&4 7 tt. SI* S ©iizMHC 1 
5at.%07Kf. 1 0 a t.%©^-;*>&-5irgr**IK 

B S}#iir **Xltt*KA«t&<Ttf*tt*t&: 
ti. Oy^XJk #T«ttfktt)»CWfllilT»*. 

[0 2 2 1] Jttfettt£ft4 8 tt. *«SC0±(C. 
ffiT?4nm©^>iSMl. -?-C9±JC8 nmO|* 
*«*KA**BU skl 0 0 0nmO$**K# 

*Xft*JRB»&JUK?e-fr£fct>. &#ttti4/£TJ: 

x^ifwat) 1 4 0 (tmtiK mm'&om^m. 

0. 2 0T&oT, £ftj&«;*:*<^+#"e* 40 

[0 2 2 2] [S6^J3 U/ty^'J>^fc »£7- 
RF-CVDfe;05) ] 3 tt, tW 

JS (&JBJ8) M, i*$^$lA, ***jK*KBIC« 

[0223] tcfrzmm&niz&mLtzgiwtftEmc so 



TIDIER— ^HC^ft <*«ilg*^ l^m o o SUStfU 2 ttiS 
SStttiHUCfcoT 1 0 0 kHz©ifiSM|/^X£gHtfc. 
*«g^J3TttlHlte5 L -^HCRF«ag*0^:^-C6 0 0 
~1 OOOWCf^T'l 3. 5 7MHzCDi!5J^i!fc£l3Jta 

»**£Arfc£©:/5Xvji«J&fiJE$n. cntCioT^ 

0 5 iCglj^J 3 iC*5t^T<£ffl \stz7,ny5>M 

[0224] 04{csnfcfewiiwii; : fe©icttigi;^ 

^^#S«^abs. -#©7-?l£«> x/ts/^igB-e 
«T*«Hflc*3RfBS-&*. 7-^giT1JVtCr 

[0 2 2 5] &lM&T-?m%.m8~fe&m#3 6, 
BSfEfefHEC (7-*«8D 3 2 
^2^T-^^fEJS9".^JSH^3 7. jfi«tft«jH 

(7— <7«8iO 3 3 

(&«B#V. Cr) 

[0 2 2 6] m\*rty2m5m2 8-tft3RB*3 4. 
(X/fy*Mt&0 3 0 



» 
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(zrty?nm) 3 i 

(i!l#Mo. W) 

[0 2 2 7] ®&T—-7)l4 0 - mtfin)iy-3 9> * 
#3 8. &fflifcftWS8. RF1JI6 0 
[0 2 2 8] (#X#AP4 3) -Ar. CH, . 

C 2 Hz 

rtCH, . C 2 H 2 ) 10 

[0229] mms\z. $mm &«*Mta).. 

«l**ift3tlRA*»riE-r-&#)R»4*J6«2 iRiTS 
■^rUZ3tffc?2> 1 ~ 1 5 0Ig(Mi;TS^*?.t 

^0y2d^^bffl«r-5. 

[0230] i6. M^m^mmA wmz'S/v-z^is. 

K RFtiE60tMft*^X^ffl^TRF-CVD 20 

[0 2 3 1] 17. Jlf£« m&T- V >/t) 2 7 £H£ 
tC?|<. X^^r >^^2 7rtJE^7^0. O2Pa~0. 
3 P al£&3<£3.C#X2gtAP4 3#>£CH 4 A 
r^X&tAbfc. ffiA2&W£6 0 iCfcoTllHET— 7 
)l> 4 0 (Cil5J5jS«^ 6 0 0 W~ 1 0 0 0 Lfc. 

S?160i| 3 Ci«>4>5R?(4 9 ~ 5 7 
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±\z^m^mmB *^-r^„ 

[0 2 3 2] 18. PP#tcSf5 2X/1^jB.Jgitg2 9 tc 5 
0W~2 0 0W©/i;UXtt^«^£&i&L£:. Hffc&JR 
3 5 (Mo. W) £X/1y:5"J >yLT. ^TkSft^ifim 

[0233] 19. mmm2M&7-t?mmm9\zT 

-^Jfe* 4 OAjt8!t«8St£SitLT0#&JB 

3 7 (V, Cr) ^*«MiB cp.C^flSt 

[0 2 3 4] 2 0. d^bT4S^^JgA (*3if£,t 

£tz\,>#Mkmmmm) <d±.\z. ^m^ts^mmmm 

B (^JSf^tttJPiiflKSiJf) *Wfc?Z>ZLiitf-e& 
-5. 

[0 2 3 5] SIM0iJ3<D#te(Ci;oT9cDK^^S!L 
TMII/fc. WMA 9 ~ 5 7 fr^. ^ 1 4 ttfUJig^J 3 
©Ml^4 9~5 7W^CD9«S©^^^UT^ 

-r. ^t^rhhm. *7K^*MAttx/t>>^u 

1-iR F — CVDSCioTWI"^. 
[0 2 3 6] ^M0lJ3lC*5^T*l*m^^AMfPtt3 
nm~3 0 0nmt, ^**R*MBCD7k*»«4 5 a 
t . %T, «itd B /d A tt2~ 1 6 6T°$>2>o 
[0 2 3 7] 
[SU 4] 

<D»ig*#. mm&. mm 



***** 


a« 


mm 

(nm) 




A 

JB 
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» 

(nm 
) 


a « ma 


a ma> 
(«t.%) 


b m<o 

(«t.%) 


B 

m 
s 

AD 
A 

a 




B 

&&* 


b m^<r> 


IS^J 3-49 


Mo 


15 




30 




45 


10 


Mo 


17 


CVD 


9 


m&m 3-50 


W 


5 




30 




45 


5 


W 


17 


CVD 


9 


3-51 


Mo 


5 




30 


~r — <? 


45 


8 


Mo 


17 


CVD 


As*? 9 


35160* 3-52 


W 


10 




30 


? — * 


45 


15 


W 


17 


CVD 


9 


mmm 3-53 


V 


5 


7 — 9 


3 




45 


24 


V 


166 


CVD 


v 9 


3-54 


Ct 


6 


7 — 9 


5 




45 


5 


Cr 


100 


CVD 


As<y 9 


nmm 3-55 


V 


8 




3 


7 — 0 


45 


13 


V 


166 


CVD 


7 — 9 


3-56 


Cr 


3 




5 




45 


16 


Cr 


100 


CVD 


7 — 9 


3-57 








300 


7 — 2 


45 


16 


Cr 


2 


CVD 


*s<y9 



[0 2 3 8] 8««©tt*5r4 9~5 6 

ttBAMSiMtS. ^*44 9~5 2tt. tfHIIB&X 40 

1 5nmtilV\ KJ^5 3~5 6«X?ST-^^*ffi{C 
ioTMLT^I.. "f"fflil)f(i3nm~8nmtg 
J6TSl)t)©Tg5. St^4 9. 5 1 ©4>MllteMoT 
1**45 0. 5 2©fpffl)i«WT^-5„ m<0V>M.m 
5 7{ifW«?:^< BAS«jgT&-S>. 
[0 2 3 9] il*^^JKAT?a&-S^. tS*44 9.5 0 
«X/1-y^tCctoT3 0 nm©te7|c^^A<£^-r 
ttiN-5 3, 5 4liX/t-7^l:<k(3 3nm < 5 nm© 
^*msit?fl«lA££firr<5. 50 



[0 2 4 0]tt»51. 5 2tt7-^J*iC<toT3 0 n 
m©«|*S)Slft3|SJBtASr*J«f S. iS*45 5. 5 6. 5 7 
IJ7-^ttl:iO, 3nm. 5nm, 3 0 0 nmffl|7K 
**#«A«|Wt4. tt»5 7ttlE!fWfcttK« l &'5ft 

[0 2 4 1] ^JC«gffi0^7K^^MBTcb^)^. d 

(v. cr) &m&vs;*m&tm&B\zftm2-&z. ^ 

nP^ttX/^7!$"J >^iC±oT^P (Mo. W. V. 

Cr) $i«-r<kpl:LTV^. 
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[0 2 4 2] Hltf42~ 1 6 6T*5. U^f4 9~5 2 
t4. d A =3 0nmT. JUtrtU 7ft;£ft>&. ^tK^ 
ilB©Mtt5 10nmtW. IS^5 3~5 6«^: 
#5 00n m©#7Ksg^^ B^O. 5 7 14 d A 
= 3 0 0 nm-C. Jf ita<2tefc*^S>^*iliE£5S?ffilBi8lJP 
#?6 0 0 nrnti*. 

[0 24 3] Kff4 9-5 7IC*3^T. ^tK^^MB 



44 



<D7Km^m^4 5 a t . 5 a t . % — 5 0a 

mmm3<Dum4 9-5 7©s»tt. siss, ta^# 

[0 2 4 4] 
[*1 5] 



5 7 0««tt, 







Ra( a m ) 






a y 9 •> 






m) 


H?;(£#J 3-49 


3 


3 


0.010 


2S0 


0.14 


0.05 


Xttftl 3-50 


3 


3 


0.010 


240 


0.14 


0.06 


3?&#J 3-51 


3 


3 


0.012 


280 


0.14 


0.05 




3 


3 


0.012 


280 


0.14 


0.03 


3-53 


4 


4 


0.008 


150 


0.10 


0.03 


xim 3-54 


4 


4 


0.008 


140 


0.11 


0.03 


mmw 3-55 


5 


5 


0.008 


150 


0.10 


0.03 


HflSfcl 3-56 


5 


5 


0.008* 


140 


0.12 


0.03 


mnm 3-57 


3 


3 


0.220 


630 


0.20 


0.15 



[0 2 4 5] ^-rnhm^m^mmA^u^TKmrn 20 
mm B<D<pm\zAtiT^z> w&m&a>w? v t> & n <t « 

■5. m*.m&mmA&&om* (3nm-5nm) 

5 3-5 6tt*#tt35*5^*fcJ4 4jSCTflinT^*. 
[0 2 4 6] Att»t»****#ttttAt»b 

fP»4D-j/^XJk «-»M^tt>3T-®^. ^ttlSl 

[0 2 4 7] U.&5 3-5 6£JttfeU 4»WJittV. C 
rTSDIJI(i3~8 nmT?$>-5©tC?g#'ttOfF«^4 
,6-i5&{C#;^3SE&£#*.T<^-5. t*©^«T't)R 

Vti8 nmiDJP^t^lC^&MJP/^&D. Cr 

[0 2 4 8] Ra#8 n mT&<5 Wtti-gn 

fet>»«eW5 3~5 6T«#teJC*5tt-5ffift£|^i;-t? 

**^*^ACD^VifeO<D^f^*ttt>¥S'l4 40 
tC^ffin^i^T-^^o tt»4 9-5 2tt«6**«*fflt 
A#3 0 nmT*fel>*^, R a 1 0 nm— 1 2 nmtfc 
jR&5 7\tmykmfcmmArf3 0 0 nmfc;g> 
OffMli^ftU^VJCDT. SIfi$Ra^2 2 0nm 



m?)<.mfemm a t r a *«ras*« t ^ ? <m4 



mmm 1 

[0249] M&4 9-5 2 <Ditm^m*m&kmmA 

[0 2 5 0] e>*>y-fX*ffi#»JM»'bliW45 3 
- 5 6T1 5 0 MmWTTSOanT^S, M^4 9 — 
5 2(42 4 0-2 8 0 tfmgStdnfciSTt*. IS 
»5 7^6 3 0 ^mi:a^^ CfttefekiiisSHStJKAat 
m< (3 0 0nm) T, 

[0251] fflmmTx-ommmmzum 5 3 - 5 6 & 

0. 1-0. 12TMtfe5. MMfURat 

3 0 nmwsi). ^rit,m^m^.mmAcom^z. 

S*£ttKT-&5. ftftft5 7t4*£K£ft#tO. 2 0TH 

s£^j3oK^otfTttfi^:T^-5. j ttihm*.msk%m 

Atf3 0 0 nmtSl>**6l6*t4. Jf®^^<Wffi 
$fcRal50 nmTMWf^. 
[0 2 5 2] [Jttfcfll 3 ;il6, « 1 7 ; Jtttfflttft 

5 8. 59) ] mmw3 tmvmtt<»-t\z. mmw3i: 
fc. itmm3<Dm.mmn&5 8, 59 m. 

[0 2 5 3] 
«16] 
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BjgcO 
(atH) 


BStf) 
6AS 

<«.%) 


B«* 
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Wit 


B *0> 
#Aff 
NIB 




3.38 
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23 


Ti 




CVD 


CVD 


Jfc&fcJ 3-59 


Ti 


4 


T-9 


8 




16 


0 




125 


CVD 





[0 2 5 4] 



[817] 

tamm*, «A«&. jb»«*bms 







Ra( m m ) 


If >7t^ 

Jfttt&U m) 


KM 


D ^ ^ r> 






<*(n m) 


itttffl 3-58 


1 


i 


mm 




mm 




it 1*08 3-59 


3 


3 


0.008 


140 


0.25 


0.03 



[0255] tmw 3 tm 5 8 n. g# s (D±\zm.mz 

35at.%®*S, 2 3 a t. %(D^9 y^^tS^M 
«*BBSCVDl:ir?t»)Sl/fttiOT»*. Mfttt 
CH 4 ^O^tTk^^fXtT i C 1 , B S 20 

jBtB*«r<"fc«i«iufcoTf, «®fis-s>. e>5i->x-Y 

[0 2 5 6] ItttMtm 5 9 it, SttSClt. 7-i7 

^KA$7-^jiT»IL, ^GClOOOnmCD 
B £ C V D IC J: -o TW$L L *> -5 . 

ts^w*«fifc i 4 o /imT^K mm'&om^Lmz *> 

2 5T-&^>T. ^n^«<^+»t?ft4. 

■^(Dmo^tK iz K& * 0 HfRtftt t v » -5 
«>. 

[0 2 5 7] [SIM01J4] ¥S#^XA«l&i2|ffl7-A 40 

u £x/\»j£tasfc£?Tofc. %KM2®ftmKAAa hwowu 

Jtfcfll 2 Umo) lO^ffll £TF£**l>Lfc. 8 j 

[0 2 5 8] 9 j 

[f&ejo^*] #f£wi4. mmm<D^m^mmBizm 1 2 

M©/h$v^MS*ai^4A^^t^t5. 14 
*6K«*rSfcftl**«SllffllA*#». *<D±\Z-£*.m 15 

j*xjRB&Mrr«*&. ii5js«, <mm& 1 6 

Sc. W¥«ttT*»«fttfc«nfc*aK«*ta)ia:& 50 1 7 



[0®<Z)ffflWj:l&BJ3] 

[01] **WO||iiJl«*Wnr*tjT, *#S<DJL 
[0 2] *58WO#«««*ttt«-C*oT, SttS©± 

[03] -f*>^i/— f-^ >ysi, m&T-zmft. 

m, R F - C VDSI^-^CKSfr >A'rtlCiftiffi 
[0 4] XAW$"J *$7 , -**5S«£— O 

[0 5] RF-CVDSH. XA.v^"J>^gf, Jlt£ 



l2X27-^» 
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1 8 B#M& 

1 9 mu^y— 
2 o nsm&mm 

2 1 

2 2 m#&m 

2 3 T-znm. 

2 4 #J*SftHP 

2 5 ^/A#AP 

2 6 s s*ry9— 

2 7 HS^lrWI (JK£«D 

2 8 fBlX/ty**8* 

2 9 m2X/V>^^%iH 

30 mizrt>y?mftmn® 

3 1 ^X/ty^agSKttS 
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32 miM&T-?Mf£wm.m 
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